Context Little is known about how health insurance status affects decisions to seek care during emergency medical conditions such as acute myocardial infarction (AMI).
M ORE THAN 45 MILLION INDI-vidualsintheUnitedStates are without health care insurance 1 and another 25 millionavoidcarebecauseoffinancialconcerns. 2 Althoughinsurancestatushasbeen shown to affect use of preventive screening and chronic care, 3, 4 little is known about how health care insurance status affects decisions to seek care during an emergency medical condition, such as an acutemyocardialinfarction(AMI).While current public policy measures, such as theUSEmergencyMedicalTreatmentand Active Labor Act, ensure the provision of careduringemergencymedicalconditions irrespective of insurance coverage, there is no guarantee that patients with health careinsurancecanaffordsuchtreatment. 5 As a result, patients may still delay seeking care for acute, life-threatening conditions because of the potential financial costs of care.
Acute myocardial infarction is a clinical condition for which delays in seeking care can have significant, adverse consequences on patients' outcomes. [6] [7] [8] [9] Acute myocardial infarction is common, affecting almost 1 million indi-viduals in the United States each year, 10 and the benefits of early treatment are clear and substantial. 11, 12 Prior studies of prehospital delays for AMI to date have focused primarily on nonmodifiable patient factors such as age, race, and sex, and education-based community interventions, which have not been shown to reduce prehospital delays. 13, 14 However, studies have not examined whether financial concerns from the patient's per-spective about accessing medical care in those with health care insurance is associated with prehospital delays. Prior studies have defined patients with difficulty affording health care services or treatment despite having some form of health insurance as being underin-sured. [15] [16] [17] Because prehospital delays are associated with higher AMI morbidity and mortality, [6] [7] [8] [9] demonstrating that patients with no insurance or those with insurance but reporting financial concerns about accessing care are at higher risk for prehospital delays is important because it would suggest that reducing financial barriers to care-perhaps through expansion of benefits or health insurance coverage-could reduce delays and improve outcomes.
To address this current gap in knowledge, we examined the association between lack of health insurance and financial concerns about accessing care among those with health insurance, and the time from symptom onset to hospital presentation (prehospital delays) during AMI in the Translational Research Investigating Underlying Disparities in Acute Myocardial Infarction Patients' Health Status (TRIUMPH) study. Given the growing number of uninsured and insured individuals in the United States with financial concerns about accessing care, an understanding of the effect of health care insurance, from a patient's perspective, on decisions to seek prompt medical attention for AMI may have important implications in the current debate on US health care reform.
METHODS

Participants and Study Design
Participants were consecutively enrolled between April 11, 2005 , and December 31, 2008, from 24 US urban hospitals as part of the TRIUMPH study, which maintained a multisite, prospective AMI registry focused on specific gaps in knowledge about racial differences in AMI care. Participating hospitals within TRIUMPH were geographically diverse and included both academic and nonacademic institutions (see eAppendix 1 at http://www.jama.com for a list of the participating study sites). Patients were eligible for inclusion if they were aged 18 years or older, had elevated cardiac enzymes (troponin I or creatinine kinase MB) within 24 hours of hospital admission and supporting evidence suggestive of AMI, including either prolonged ischemic symptoms or electrocardio-graphic ST elevation changes. Exclusion criteria were patients who were incarcerated, refused participation, were unable to provide consent, did not speak English or Spanish, were transferred to the participating hospital from another facility more than 24 hours after initial admission, died, or were discharged prior to being contacted by the investigators.
Of the 6163 patients who met eligibility criteria, 1823 patients refused to participate in the study. Compared with patients who consented, patients who refused participation were more likely to be white (74% vs 67%; PϽ.001), older (mean [SD], 62 [14] vs 59 [12] years; PϽ.001),andhavehealthinsurance(85% vs 80%; PϽ.001). No difference in participation by sex was noted (refused participation: 34% female; agreed to participate: 33% female). Among the 4340 patients who provided consent and were enrolled in TRIUMPH, patients were excluded if they had missing information on insurance status (n=63 [2%]), if prehospital delay time was not documented (n=534 [12%]), or if delay time could not be determined because they did not experienceischemicsymptomspriortohospital arrival (n=22 [0.5%]). The final study cohort consisted of 3721 patients.
Demographic, social, clinical, health status, and psychological data for patients were collected from chart abstraction and baseline interviews by trained staff within 24 to 72 hours of the index AMI admission. All participants provided written informed consent and the study protocol was approved by the institutional review board at each participating center.
Insurance Status
For this study, 3 categories of health insurance coverage were compared: no insurance,insurancewithfinancialconcerns about accessing care, and insurance without financial concerns. Health insurance information was determined from the medicalrecords.Ininstancesinwhichpatients had more than 1 form of health insurance,thefollowinghierarchywasused:
(1) fee-for-service (preferred provider organization), (2) health maintenance organization, (3) Medicare, (4) Medicaid, (5) Veterans Administration, (6) other, or (7) none. Using structured interviews, patients with health care insurance were further classified as having or not having financial concerns in accessing medical care.Usingpatient-centeredquestionsthat have been used to describe economic barriers to seeking care in patients with coronaryarterydisease, 18, 19 patientswithhealth insurance were defined to have financial concerns in accessing care if, because of concerns about costs, they either (1) avoidedcareinthepastyear,(2)werenonadherent to medications in the past year, or (3) were currently having difficulty obtaining health care services.
Study Outcomes
The primary outcome was time to hospital presentation (prehospital delays), which was determined as the time from symptom onset to hospital presentation, and was obtained from the available medicalrecords(includingallemergency departmentandphysicianrecords).Time to hospital presentation was collected in discrete categories (Յ1 hour, Ͼ1-2 hours, Ͼ2-4 hours, Ͼ4-6 hours, Ͼ6-12 hours, Ͼ12-24 hours, and Ͼ24 hours). To enhance interpretability, the number of categories was reduced by merging them into commonly used and clinically relevant classification categories (Յ2 hours, Ͼ2-6 hours, or Ͼ6 hours). 8, 9, 20 As a sensitivity analysis, time to hospital presentation also was examined using the original 7 time categories.
Demographic, Social, and Patient-Centered Variables
Demographic variables included age, sex, race, and residential area. Information on race was self-identified and collected duringpatientinterviews.Residentialareawas determined from the 2000 US Census 21 by examining the proportion of rural residents for each zip code and then patients were categorized as living in an urban (Ͻ10% rural), mixed (10%-33% rural), or rural (Ͼ33% rural) environment.
Additionally, during the index AMI hospitalization, detailed information on patients' social background, health status, and psychological factors-variables that have not been systematically examined in prior studies of prehospital delays-also was obtained because these may confound the association between insurance status and prehospital delays. Social variables included marital status (single, widowed, or married), educational level (did not complete high school, high school graduate, college graduate, or graduate school degree), and perceived social support as measured by the 7-item Enhancing Recovery in Coronary Heart Disease Patients (ENRICHD) Social Support Inventory. Based on prior work, 22 low social support was defined as a score of 3 or greater on 2 or more items (excluding items on instrumental social support and marital status) and having a sum score of 18 or greater on the remaining 5 items.
Patients'baselinedisease-specifichealth status (including angina frequency and angina stability over the 4 weeks preceding the index AMI) was assessed using the Seattle Angina Questionnaire (SAQ), a validated disease-specific quality-of-life instrument for coronary artery disease. 23 Scores for each SAQ domain range from 0 to 100, with higher scores indicating better functional status (ie, less frequent angina and more stable angina). Angina frequency was categorized into 3 clinically meaningful categories: daily to weekly angina (scores of 0-60), monthly angina (scores of 61-99), or no angina (score of 100). 24 The TRIUMPH registry also collected information on psychological variables, including depression and perceived stress. Depression was assessed with the 9-item Patient Health Questionnaire (PHQ). 25 Patients were classified as having no depression (PHQ scores of 0-4), mild depression (PHQ scores of 5-9), and moderate to severe depression (PHQ scores of 10-27). 26 Levels of perceived stress were measured with the 4-item Perceived Stress Scale, 27 with scores of 4 or greater categorized as representing high perceived stress. 28
Statistical Analysis
Unadjusted analyses evaluated baseline differences between the 3 insurance coverage groups (no insurance, insured with financial concerns, and insured without financial concerns) using analyses of vari-ance for continuous variables and 2 tests for categorical variables. Normality was confirmed for continuous variables.
Because the primary outcome was ordinal, multivariable hierarchical cumulative-logit models were constructed to evaluate the independent relationship between health insurance and prehospital delay. This method adjusts for clustering at the site level and between-hospital effectsandprovidesasingleoddsratio(OR) of cumulative probabilities for the relationship between a predictor variable and each combination of higher risk vs lower risk outcome categories (eg, Ͼ6 hours vs Յ6 hours and Ͼ2 hours vs Յ2 hours).
Besides insurance status, all models included established predictors of prehospital delay (age, race, sex, diabetes mellitus, residential area [rural, mixed, or urban]), 6 social factors (marital status, education level, and perceived social support), patients' health status (SAQ angina frequency and angina stability), psychological factors (depression and perceived stress), and other clinical variables (see eAppendix 2 at http://www.jama.com for definitions of clinical variables). Clinical variables included medical comorbidities (hypercholesterolemia, hypertension, peripheral arterial disease, prior AMI, prior percutaneous coronary intervention [PCI] or coronary artery bypass graft surgery, prior stroke, chronic kidney disease, chronic obstructive pulmonary disease, chronic heart failure), recent smoking, obesity (body mass index [calculated as weight in kilograms divided by height in meters squared] Ն30), family history of coronary artery disease, AMI characteristics and severity (ST elevation vs non-ST elevation AMI, left ventricular ejection fraction Ͻ40%, and Killip class [class I-II vs III-IV]), absence of chest pain in the prehospital setting, and time of day during hospital presentation (weekday, weeknight, or weekend admission).
At least 1 study covariate was missing in 12.3% of patients and the average number of missing data fields per patient was 0.23.Missingcovariatedatawereassumed to be missing at random and imputed using IVEware software version 2.0 (University of Michigan Survey Research Cen-ter, Institute for Social Research, Ann Arbor). 29 Rates of missing delay time were not significantly different across insurance status categories (P=.65) and potential bias attributable to those without prehospital delay times was addressed by creatinganonparsimoniousmodelforthe propensityofmissingdataondelaytime. 30 Thereciprocalofthisprobabilitywasused to weight the associations among responders in the hierarchical cumulativelogit model. Results with and without weighting were comparable so only the weighted results are presented.
As a sensitivity analysis, while time to hospital presentation was evaluated as 3 clinically meaningful categories, the relationship between insurance status and the original 7 time categories described above also was examined. Additionally, each of the 3 questions used to define insured patients with financial concerns weresystematicallyeliminatedandtherobustness of the relationship between insurance status and prehospital delays was examined. In all models, the validity of the ordinal relationship between insurancestatusandthedependentvariable(ie, the assumption of common slopes for all cumulative logits) was verified.
Assecondaryanalyses,whetherprehospital delays among patients presenting with ST-elevation AMI were associated with lower rates of treatment with thrombolytic therapy or PCI also were examined using multivariable modified Poissonregressionmodels.Allstatisticalanalyses were conducted using SAS software version 9.1.3 (SAS Institute Inc, Cary, NorthCarolina),IVEware,andRsoftware version 2.6.0 (Free Software Foundation, Boston, Massachusetts). All tests for sta-tisticalsignificancewere2-tailedandwere evaluated at a significance level of .05.
RESULTS
Of 3721 patients in the cohort, 2294 were insured without financial concerns (61.7%), 689 were insured but had financial concerns about accessing care (18.5%), and 738 were uninsured (19.8%). Among those with insurance reporting financial concerns, 82.8% avoided medical care, 55.6% avoided taking medications, and 12.8% had difficulty obtaining health care services due to costs; 44.1% met at least 2 of these criteria. Compared with insured patients without financial concerns, a greater proportion of insured patients with financial concerns received their insurance coverage from Medicaid (11.3% vs 5.5%) and a smaller proportion had fee-for-service plans (43.0% vs 52.7%) (PϽ.001 for difference across plans; TABLE 1). There were substantial differences in baseline characteristics between the 3 insurancegroups(Table1).Comparedwith insured patients without financial concerns, uninsured patients and insured patients with financial concerns were more frequentlyyounger,nonwhite,single,and current smokers, and less likely to have completedhighschool.Thesepatientsalso hadhigherlevelsofperceivedstress,more severe depressive symptoms, and more frequent angina in the weeks preceding their index AMI. Furthermore, compared with patients with any insurance, uninsured patients were less likely to have had a prior AMI, PCI, or coronary artery bypass graft surgery; less likely to have coexisting hypercholesterolemia, hypertension, peripheral arterial disease, stroke, chronic kidney disease, and chronic obstructive pulmonary disease; and more likely to live in urban areas and present with a left ventricular ejection fraction of less than 40% during the index AMI.
Delays to Hospital Presentation
While 1273 patients presented promptly within 2 hours of symptom onset (34.2%), 1567 patients had delay times exceeding 6 hours (42.1%). There were important differences in time from symptom onset to hospital presentation during AMI by insurance status (PϽ.001; TABLE 2). A greater proportion (36.6%) of insured patients without financial concerns arrived within 2 hours of symptom onset compared with 33.5% of insured patients with financial concerns and 27.5% of uninsured patients. Conversely, a smaller proportion (39.3%) of insured patients without financial concerns arrived more than 6 hours from symptom onset compared with 44.6% of insured patients with financial concerns and 48.6% of uninsured patients.
In analyses adjusted for study site only, compared with insured patients without financial concerns, insured patients with financial concerns (OR, 1.22; 95% confidence interval [CI], 1.06-1.40) and uninsured patients (OR, 1.30; 95% CI, 1.12-1.51) were more likely to delay seeking care during AMI. After adjustment for demographics, clinical comorbidities, AMI characteristics, baseline health status, social factors, and psychosocial variables, insured patients with financial concerns (adjusted OR, 1.21 [95% CI, 1.05-1.41]; P=.01) and uninsured patients (adjusted OR, 1.38 [95% CI, 1.17-1.63]; PϽ.001) continued to have longer delays to hospital presentation (TABLE 3) . In sensitivity analyses, these estimates were similar when prehospital delay was examined as 7 distinct time categories (results not shown). Moreover, because patients with managed care or public insurance plans also were more likely to have prehospital delays (see eAppendix 3 at http://www .jama.com), payor type was additionally adjusted for in the subgroup of patients with any insurance. The relationship with longer delay times remained similar for insured patients with financial concerns (adjusted OR, 1.23 [95% CI, 1.06-1.43]; P=.008) (see eAppendix 4 at http://www.jama.com). The relationship between insurance status and prehospital delays remained robust when each of the criterion questions used to define financial concerns was systematically eliminated among those with health insurance (see eAppendix 5 and eAppendix 6 at http://www.jama.com).
The final model results for prehospital delays are presented in the FIGURE. Consistent with prior studies, 6,7,9 coexisting diabetes mellitus and weekday working hours were associated with an increased risk of prehospital delays, while a low Killip class, a prior history of AMI, or prior coronary revascularization were each associated with shorter delay times. However, previously described associations between age, female sex, and black race with prehospital delays 6,7,9 were attenuated after adjustment for insurance status, social and psychological factors, and clinical characteristics. Notably, lower educational level, higher angina frequency in the weeks preceding the AMI, and depressive symptoms were associated with prehospital delays, whereas patients with higher perceived stress scores were more likely to present to the hospital within 2 hours of symptom onset ( Figure) .
Among patients presenting with STelevation AMI, those with prehospital delays exceeding 6 hours were less likely to receive primary reperfusion therapy with either thrombolytics or PCI ( 
COMMENT
In this prospective, multisite AMI registry study, we found that nearly 2 in ev-ery 5 patients were uninsured or were insured but reported financial concerns in accessing care. These patients, in turn, were more likely to delay seeking emergency care for an AMI, even after extensive adjustment for clinical, social, and psychological factors. These findings underscoreimportantconsequencesfrom inadequate health care insurance coverageforthesubstantialnumberofindividu-alsintheUnitedStatesexperiencingAMIs. Thedataalsosuggestthateffortstoreduce prehospital delay times may have limited impact without first ensuring that access tohealthinsuranceisimprovedandfinancialconcernsareaddressedinpatientswho seek emergency care.
To our knowledge, this study is the first to demonstrate an association between the lack of health care insurance and prehospital delays during AMI. While this observation may seem intuitive, uninsured patients have not been found to have higher rates of prehospital delays in other studies. 31, 32 Our findings on insurance status may have differed from earlier studies because of a higher proportion of uninsured patients in this contemporary registry. Moreover, our study's use of patient interviews (rather than administrative data) allowed us to adjust for patients' health status and important social and psycho-logical confounders to better clarify the independent association of insurance status with prehospital delays in AMI.
Perhaps most importantly, our study was also able to evaluate the impact of financialconcernsinaccessingmedicalcare among those with insurance who had delays in seeking care. Through detailed, structured interviews, we identified individuals who reported financial burdens related to the use of health care services despite the presence of insurance. This process used a patient's perspective as a data source and is a significant advance from the use of coarse administrative data sources. Remarkably, more than half of allinsuredpatientswithfinancialconcerns inourstudyhadfee-for-service(preferred provider organization) or health maintenanceorganizationinsuranceplans.Thus, having private health care insurance did not guarantee use of health care services that were essential for these patients, perhaps because they perceived them as unaffordable in the face of competing financial demands.
Several studies have described patients who forego routine medical treatment because of high cost burden as the underinsured. [15] [16] [17] 19, 33 Such avoidance of care due to costs was associated with more angina, poorer health status, and higher rates of rehospitalization. 19, 33 Abbreviations: CAD, coronary artery disease; CI, confidence interval; OR, odds ratio. a The OR reflects the cumulative probabilities of a hospital presentation time of greater than 6 hours vs 6 hours or less and greater than 2 hours vs 2 hours or less.
While underinsurance has not been well studied to date, this group represents a growing US patient population susceptible to disparities in care for emergent conditions like AMI. In this study, we were able to show an association between financial concerns in accessing care among insured patients and delays to hospital presentation. However, we did not have sufficiently detailed information on patients' health insurance plans or preferences in decision making to determine whether perceived financial concerns were due to underinsurance or personal choices to forego broader insurance plans for lower premiums. To further inform health-policy decision making, additional studies are required to determine whether and which aspects of underinsurance-high out-of-pocket health care costs (copayments, coinsurance, deductibles), low lifetime health benefit ceilings, or lack of catastrophic or stop-loss provisions-may be responsible for perceived cost burden. The finding that uninsured and insured patients with financial concerns about accessing medical treatment delay seeking care for potentially fatal but treatable medical conditions raises particular concerns because the majority of these families in the United States are classified as the working poor (often with 2 full-time workers in the household). 1, 4, 34 The inability to address patients' concerns about costs of emergency care may, in part, explain the failure of prior intervention studies to reduce prehospital delay times during AMI. 14, 35 Moreover, because black and female patients are more likely to have financial concerns about accessing medical care despite having insurance coverage or be uninsured, 19 addressing insurance coverage has the potential to reduce disparities in care for these vulnerable populations. In fact, we found that previously described associations between race, age, and sex-which are largely nonmodifiable demographic characteristics-with prehospital delays 7, 9 were substantially attenuated after adjustment for insurance status and other social, psychological, and clinical variables in this study.
It is likely that uninsured patients and insured patients with financial concerns about accessing care not only delayed seeking care for AMI, but also delayed care for other common medical conditions, such as stroke, pneumonia, and appendicitis. 36 As a result, interventions that broaden and ensure the affordability of health insurance coverage in the United States may reduce times to presentation for all emergent medical conditions. Such policy interventions are particularly important in light of a recent analysis that found that as many as 45 000 deaths annually in the United States are attributable to lack of health insurance alone. 37 These interventions would also address critics of US Emergency Medical Treatment and Active Labor Act, who argue that the legislation's unfunded mandate over the past 2 decades has imposed undue economic burdens on hospitals and paradoxically decreased the availability of emergency care services that the law was intended to promote. 38, 39 Finally,ourstudyalsoprovidesinsights into other novel, and potentially modifiable, patient characteristics associated with prehospital delays during AMI that are distinct from previously described but often nonmodifiable predictors, such as age, sex, race, diabetes mellitus, and absence of chest pain. Specifically, we found an association between prehospital delaysandlowereducationallevel,morefrequent recent angina, and depressive symptoms. In contrast, high levels of perceived stress were associated with shorter times to hospital presentation. Because large community-based education programs for AMI in the United States have not been previously successful in reducing times from symptom onset to hospital presentation, 14, 35, 40 future educational public health efforts may need to address these specific predictors (in addition to insurance status) in developing new interventions.
Our study should be interpreted in the context of the following limitations. Delay times were not documented in the medical records in 12% of patients and we did not have a mechanism to validate delay times reported in the medical records. However,documentingdelaytimesbypatients' recall has been widely used in other studies;ratesofmissingdelaytimesinthis study did not differ from prior studies. 7, 9 Importantly, rates of missing delay times were similar across insurance groups and were accounted for in our propensityweighted analyses.
Second, while our models adjusted for an extensive number of demographic, social, clinical, and psychological factors, we did not have information on other factors that may have influenced prehospital delay times, including the use of emergency medical services for hospital transport, geographical distance from site of ischemicsymptomoccurrencetopresenting hospital, and traffic patterns in urban andruralareas.Moreover,wedidnothave information on each patient's annual hospital expenditures, deductibles, medical copayments,andcoveredmedicalbenefits todirectlyassessunderinsurance.Wealso didnothaveinformationonannualhousehold income and expenses to determine the extent to which perceived financial concerns about accessing care were due to limited disposable income rather than patients'choicestoforegobroadinsurance coverageinexchangeforlowerpremiums. Nevertheless, because the goal of insurance is to ensure access to care and treatment without having to bear the undue financial burden of obtaining care, our definition is consistent with the concept of underinsurance.
Third, while we found that uninsured patients and insured patients with financial concerns were associated with delays, nearly 2 in 5 insured patients without financial concerns also had de-lays to hospital presentation exceeding 6 hours. This suggests that other patient factors accounted for prehospital delays; improving health insurance coverage, while important, is but one component in a comprehensive strategy to reduce times to hospital presentation during AMI. Fourth, our cohort was drawn from a sample of 24 urban hospitals throughout the United States and may not be generalizable to other sites or regions. Lastly, our study cohort does not include patients who never sought care or who died before hospitalization. Because we found that uninsured and insured patients with financial concerns had greater delays in seeking treatment, our estimates may represent conservative estimates of the association between insurance status and prehospital delay for AMI.
In conclusion, in this large multicenter registry, we found that uninsured patients and insured patients with financial concerns about accessing medical treatment were each more likely to delay seeking emergency care for AMI, a commonly occurring condition. Efforts to reduce prehospital delays for AMI and other emergency conditions may have limited benefit unless US health care insurance coverage is extended and improved. Role of the Sponsors: The funding organizations and sponsors of the study had no role in the design and conduct of the study; collection, management, analysis, and interpretation of the data; and preparation, review, or approval of the manuscript. Online-Only Material: eAppendices 1-6 appear at http: //www.jama.com.
